In the title compound, C 10 H 4 Cl 2 O 3 , a dichlorinated 3-formylchromone, the non-H atoms of the 4H-chromene ring are essentially coplanar (r.m.s. = 0.0188 Å ), with the largest deviation from the least-squares plane [0.043 (2) Å ] being for the pyran C O C atom. The ,-unsaturated carbonyl O atom deviates from the least-square plane by 0.124 (2) Å . The dihedral angle between the chromone and formyl least-square planes is 6.76 (3) . In the crystal, molecules are linked through C-HÁ Á ÁO hydrogen bonds between the translation-symmetry and inversion-symmetry equivalents to form tetrads, which are further assembled by stacking interactions [centroid-centroid distance between the benzene rings = 3.769 (2) Å ]. van der Waals contacts are found between the Cl atoms at the 6position and the Cl atoms at 7-position of the glide-reflectionsymmetry equivalents [ClÁ Á ÁCl = 3.4785 (16) Å , C-ClÁ Á ÁCl = 160.23 (7) and ClÁ Á ÁCl-C = 122.59 (7) ].
Related literature
For related structures, see: Ishikawa & Motohashi (2013) ; Ishikawa (2014a Ishikawa ( ,b, 2015 . For halogen bonding and halogen-Á Á Áhalogen interactions, see: Auffinger et al. (2004) ; Metrangolo et al. (2005) ; Metrangolo & Resnati (2014) ; Mukherjee & Desiraju (2014) ; Wilcken et al. (2013) ; Sirimulla et al. (2013) ; Persch et al. (2015) . 
Data collection
Rigaku AFC-7R diffractometer Absorption correction: scan (North et al., 1968) T min = 0.574, T max = 0.934 5075 measured reflections 2089 independent reflections 1747 reflections with F 2 > 2.0(F 2 ) R int = 0.052 3 standard reflections every 150 reflections intensity decay: 0.6%
Refinement
R[F 2 > 2(F 2 )] = 0.034 wR(F 2 ) = 0.098 S = 1.04 2089 reflections 136 parameters H-atom parameters constrained Á max = 0.29 e Å À3 Á min = À0.36 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). (Rigaku, 2015) ; software used to prepare material for publication: CrystalStructure. Mukherjee & Desiraju, 2014 , Metrangolo & Resnati, 2014 , Persch et al., 2015 . This is characterized by a short contact between the two atoms.
I have reported the crystal structures of chlorinated 3-formylchromones 6-chloro-4-oxo-4H-chromene-3-carbaldehyde (Ishikawa, 2014a) , 7-chloro-4-oxo-4H-chromene-3-carbaldehyde (Ishikawa, 2014b) , 6,8-dichloro-4-oxochromene-3carbaldehyde (Ishikawa & Motohashi, 2013) and 7,8-dichloro-4-oxo-4H-chromene-3-carbaldehyde (Ishikawa, 2015) . As for the monochlorinated 3-formylchromones, van der Waals contacts are observed between the formyl oxygen atom and the chlorine atom at 6-position in 6-chloro-4-oxo-4H-chromene-3-carbaldehyde ( Fig. 1a) , and between the chlorine atoms at 7-position in 7-chloro-4-oxo-4H-chromene-3-carbaldehyde ( Fig. 1b ). On the other hand, as for the dichlorinated 3-formylchromones, halogen bonds are observed between the formyl oxygen atom and the chlorine atom at 8-position in 6,8-dichloro-4-oxochromene-3-carbaldehyde ( Fig. 1c) , and between the formyl oxygen atom and the chlorine atom at 7position in 7,8-dichloro-4-oxo-4H-chromene-3-carbaldehyde ( Fig. 1d ). As part of my investigation into these types of chemical bonding, I herein report the crystal structure of a dichlorinated 3-formylchromone 6,7-dichloro-4-oxo-4Hchromene-3-carbaldehyde. The main objective of this study is to reveal the interaction modes of the chlorine substituents of the title compound in the solid state.
The mean deviation of the least-square plane for the non-hydrogen atoms of the 4H-chromene ring is 0.0188 Å, and the largest deviation is 0.043 (2) Å for the C3 atom (Fig. 2) . The α,β-unsaturated carbonyl O2 atom deviates from the leastsquare plane by 0.124 (2) Å. The dihedral angle between the chromene least-square plane and the formyl C2-C10-O3 plane is 6.76 (3)°.
In the crystal, the molecules are linked through C-H···O hydrogen bonds between the translation-symmetry i and inversion-symmetry equivalents ii,iii to form tetrads [i:
x -1, y + 1, z, ii: -x + 1, -y, -z + 1, iii: -x + 2, -y + 1, -z + 1], which are further assembled by stacking interactions [centroid-centroid distance between the benzene rings of the 4H-chromene units = 3.769 (2) Å], as shown in Fig. 3 .
Van der Waals contacts are found between the chlorine atoms at 6-position and the chlorine atoms at 7-position of the glide-reflection-symmetry equivalents iv [Cl1···Cl2 iv = 3.4785 (16) Å, C5-Cl1···Cl2 iv = 160.23 (7)°, Cl1···Cl2 iv -C6 iv = 122.59 (7)°, iv: -x + 1, y -1/2, -z + 1/2], as shown in Fig. 1e . Thus, short contacts are observed for the chlorine atoms in the title compound. The interaction modes of the chlorine atoms in these dichlorinated 3-formylchromones might depend on how strongly the chlorine atoms interact with the oxygen and other vicinal chlorine atoms intramolecularly. These findings could be helpful to rational drug design considering halogen bonding. 1H) . Single crystals suitable for X-ray diffraction were obtained from a 1,2-dichloroethane solution of the title compound at room temperature.
S3. Refinement
The C(sp 2 )-bound hydrogen atoms were placed in geometrical positions [C-H 0.95 Å, U iso (H) = 1.2U eq (C)], and refined using a riding model. One reflection (-3 0 2) was omitted because of systematic error. The molecular structure of the title compound with displacement ellipsoids drawn at the 50% probability level. Hydrogen atoms are shown as small spheres of arbitrary radius.
Figure 3
A packing view of the title compound. C-H···O hydrogen bonds are represented by dashed lines.
6,7-Dichloro-4-oxo-4H-chromene-3-carbaldehyde
Crystal data (7) 0.0148 (6) −0.0087 (6) −0.0050 (5) −0.0014 (5) O2 0.0360 (9) 0.0226 (7) 0.0234 (7) −0.0121 (6) −0.0061 (6) −0.0005 (6) O3 0.0558 (11) 0.0357 (9) 0.0200 (7) −0.0143 (8) −0.0102 (7) 0.0052 (6) C1 0.0285 (11) 0.0233 (9) 0.0153 (8) −0.0030 (8) −0.0021 (7) −0.0011 (7) C2 0.0253 (10) 0.0205 (9) 0.0166 (9) −0.0041 (8) −0.0024 (7) −0.0002 (7) C3 0.0229 (10) 0.0192 (9) 0.0175 (9) −0.0013 (7) −0.0018 (7) −0.0019 (7) C4 0.0224 (10) 0.0177 (8) 0.0174 (8) −0.0008 (7) −0.0033 (7) −0.0037 (7) C5 0.0223 (9) 0.0217 (9) 0.0149 (8) 0.0018 (7) −0.0029 (7) −0.0034 (7) C6 0.0219 (10) 0.0186 (9) 0.0161 (8) 0.0004 (7) −0.0016 (7) 0.0021 (7) C7 0.0222 (10) 0.0175 (8) 0.0197 (9) −0.0029 (7) −0.0023 (7) −0.0020 (7) C8 0.0209 (9) 0.0170 (8) 0.0161 (8) −0.0013 (7) −0.0029 (7) −0.0017 (6) C9 0.0225 (9) 0.0193 (8) 0.0146 (8) −0.0012 (7) −0.0035 (7) −0.0034 (7) C10 0.0370 (12) 0.0265 (10) 0.0199 (9) −0.0081 (9) −0.0032 (8) 0.0023 (8) Geometric parameters (Å, º) 
